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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy in the 
detection of a frequency error in AFC operation at the time 
of demodulation, to accelerate pull-in speed and to stabilize 
the control of AFC after pull-in setting. 
SOLUTION: Digital data are applied to a constellation 
mapping device 3. The constellation mapping device 3 
makes the digital data correspondent to a symbol for the 
unit of a word and outputs I and Q signals as the coordinate 
values of correspondent symbols. The constellation mapping , nvir ^ 
device 3 defines the arrangement of symbols so that the 
outer peripheral shape of constellation can be square. After 
the bands of I and Q signals are limited by roll-off filters 4 
and 5, these signals are outputted through quadrature 
modulation due to a quadrature modulator 8. Since the 
amplitude of average symbols on the phase 45° of 
constellation is large, accuracy is improved in the detection 
of the phase error in the AFC operation on the side of 
demodulation. 
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imm 1 3 w.&-r2>mmmztw.Rmz£2> i qw- 

}?<!i:A*7^ v^jWb"-©?- K£©Jt«tc«koTn(i 
?SAAf^ zS9)Vm% £ "7 - H > > ;U fC*f ft 5 

BfjEMte^m^-s^fflttt^ u 7&t>'ia^$4*v >j 
wia^-y tr>2^att. HfrE->>#;i>©jKfE i q¥®± 

t c is » t -5 » fsr ¥ ft fc BE S © & 3k L fc 3 > 7> x 1/ - v 

e i Q¥iH±ic*w6EB*ieifr4it«»afra 

£ffii££M£lM&B. 

MSB I Q¥B±ro[W|ffiWi&^E22fili^i6](c^F B ^|Jilct&^ 
ttKEBTSi&K:. ME?— K©a<^ — >»a«2 © j 
35 ( j 2 &_h©<PI&) ittEIQ^F® 

£K£oTmJE3>X^U-V3 >©n^JEm£lE7j^ 

l="r*^tS«f«fr*M*9ll k:e«©*bb««* 

wS"»3j?;HftB*«feai$nfc«->>#;Koffi«tttffi 
es-->>*;hc5*=*§ij o UST snfcu^twsissst 

tc «t o t mzr - <b mmm & m m t t uj * r -s> m 

'J:r&tfia3fc«i*r U7£;mTia32 

w.&-?2>mte$&Rzfm : £Wiiz&z> i Q¥®±fcEBsn 
/tSft©v>#;pfflflij[E i Q¥m±\zt$v2>m&mtm 
e & in tts * £ © jt & I Z J: ^ T Aft e « n m ts £ -> > # ; v \ z 

mett-; e>2^&a, H3E->>^;w©fttrE i q?i 

H'JE I Q¥B±U:fcttSEB££jSi-Sz:££#«£-r 
S£Btt£MMSK. 

Bi±£*©Sftfa¥WfcEfi©«^*:£Lfcri>*7^- 

f>a ><DKmi&Vi&mm£t3.z>&otzmm2tirzm%i<D 
^>^)v\z^m^o^x^nxu^n^txt}^^ 



11-17 7 5 9 

2 

#;i/©nfjE i Q™±fflj9£SiBft»* , vy tr>y-T-n 
7 * jfl ^ -cttxfcw u t « mm^m t & m mi>it 

[39#E6 ] mfE^y e >^^Jdtt, WE I Q¥®± 
KIHAS'P'CffcUjfcJejRfcJg*, ^©*gJ^©'t»ICHfjE , 7 

-Ko/^->»a±Ti'>©kxk (kaaass) (i 

©t&^j&SKS L . mia* : Fj«0»«t 0 &ME 7 - K © 
/1^->$jC©^^^V^-g-tC«, Rt|fBM©5'6ffl 

U ^->>^;KcfiJ0STAcrf^-<hHtJE r 7- Ht©-a 
fC J; o T WE V - K tC fcrJ& L fc > > ^JKDJSSfilS tB 

^-r^ ^ t *«pat-r«fi!*^ 5 f;E«©#Mi£^M 

%0 1O©-»*M^U 4#^Lfcv>#JU©BffE 

C5l^©i¥iHB^iJi^3 
[0 0 0 1 ] 

3 2 Q AM. 12 

8QAM9lC$?M&£Bi&£M$iMgB. ^tttt^fi 
to 0 0 2] 

TQ AM (B3SJgi|i^s«) (Quadrature Amplitude Mo 
dulation ) Jjftftm <E>tlTl*Z>. 
[0 0 0 3] QAMI1 I Q¥ffi±©ftf«CDS«,S 

\z~>>X)]/&mwv, Sisyxjuzmmny hi&©^-c 

i>*^;i/??^SfiJ0^T-5^<tlZcfc Df^^sn-s. Ell 6 

n>7>^U-->3 >S:^-ri5iBJElT*-5. 0162ic>'H 

[0 0 0 4] QAMT1J, IQ¥I±i:Eft5-»# 
JU©fc£$:lIckoT> 1 ->>#JWC»J0aTTei£ojffi& 

^SfitLft 1 6QAMTH 1 f>>^;H?4 tf y h© 

#;P*EBUfe6 4QAMtfJl ->>^;P"(?6 t'-y h© 

[0 0 0 5] QAM3Eagl:*^TIi. T^/^Jlr- 



.49200203' mmm • team 



3 

->>tf;U© I . Q^CDM ( I ®MtfQOT) tittS!* 
SHUT. ea&TSQAM««iWifc7Wman5. QAM 
«3WStC43VJTtt, I. Qlgf^5IQ¥®±0-»# 
;1/{4E<£5}<^T, tucd^-^^^-S. QAMfga^ggte. 

[0 0 0 6] ^OJ:5ftQAM*W»k:*tt«R«|«a 
iC&UTte. Mv>#;V©i&tt{£ffl£f#3£>®^&<5 

f&Hap*>#g£&3. flP"6. QAMBHWSgTtt, S£&iSc 

msstzAFc (gii^Mfii<jw fr-^zmtiL-rz. M 

tc, i©iSSS«iS[lHllS<Otti*S:^»jttiifer*l^»!*iSlHl 
^TMW^t'J7R»i^T, I, Qfl-^^S^^- 
[0 0 0 7 ] t^-C, QAM«gS8&tC*3ViT->>#;W 

SU U7{4ffl4 5° LTftffl£&titi-r<5 

»«. »2 75M»4*KJCMUT«|iI(E»«ilxT»l* 
Pfi{C##t-£fc©£LTM£fr-5©T;fc£ 0 £©*§-£• 
f;«, a F c;p-^i:j;5*t U 7S4l:*i»t, l 
>#;HMIW£±4 5° «±©ffi«ssfks^i;*«ift»«i 

t V» -5 Mft*»± D*. U- h \z*t L 

T. 4 5° /3 6 0 ° =l/8ST(Offljft»cBtBBj&*«m 

tC«, 4 5° £f <b£ LT± 1 MH z STOffiS&MtW 

[0 0 0 8] QAMI:*HTtt, {SMI 3 ©^ 

#K«fcoT«£T**WgS0£ffi«?-S;fc«>£, IQ? 

£®>h© i iz-rz&viz&^ytfMzn^z&lomT 
z>. mi6\t. z\<r>vv^^—Y^v\L>v\z&i-z& 
: s>7$.)v\znwmr> mx enxn-s. 

[0 0 0 9] Bl 6M1 7ti5fc* 3 2QAM&1/1 
2 8 QAMC9 3 >7.-r — -> a >&3kLT^<5. I Qf 

u-r h'v 7 tr>^*ipifi6T?*a**. 3 2 qamm 

1 2 8 QAMI?tl:fcl>Tte. El 1 6&Z>*|§] 1 7 tl^T =fc 
SIC. 3>7.T-U-V3 >tfJE%M\ZUZt<S.^. £fc. 
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[0 0 10] W^tf. 3 2 QAMtll SI 1 6 IC^f £ 

*. for, Kjft*»s-»#;p*-ccDiEHiT*sna 

I, Q«i©1&I8j&<*# EP"£. a>x^W- 

->a >nj26©IE^©&tc&Ac3{iBlc^>>#;i^ge 
■ Snftts. S/clWHitC. 12 8QAMI:*UTIt 0 

i 7 ic^f ->>3i?;HBK*««ffl$n«. ^©Jg^ic&u 

70 Tfc. I Q¥ffi±©#ftlETfi«a<*$^*Vffl!4ffla'© 
[0011] QAMfcWgKiS^Tte. ±i£L*:J;-5 
t5AFCJl/-^SSfflLTts5. AFC;H7"TH 

7&*£>. 3 2 QAMMl 2 8 Q AM<SH*5l»Ttt#ftE 
©Jgffi**:*: * ^fflft \z -> > #;w?Ei $ n& he t ^ 
S, 6 4QAM&I/2 5 6 QAM^I:JtbT. filg^Hi 
©*Ui»§E*«fil»tV»3IBIH36«*-5. C©II6£. AFC 

(C. BSAFCJV-y©Di/^Wntli5ut^ 
[0012] 

2QAMM1 2 8QAM^©*ffl[]tSSig«SEW*SClC 
*3V>Tte. I Q¥B5±©4:3©*IEK:43HT, 

&&mm&m<ts.'o, 9ii&*«©AFc©iww#»*5fcfc 
[0013] *ig?8tt^^4iiaia^t«s*Tfesnfct> 

±S-&, ?lii^-3aS&^< U §ljA^?^©AFC<7)$liig 

^ w.3tm<mmmi&WRztz\n<b\zmi<*z>-7ci y^A^ieis 

[0014] 

[siHs«!ft-rsfc«&©^a] M^on^qii 

«ta I Q¥ffi±tiBHfi$nfe^Sc©v>#;KC*^fiJO 
St^nfc^fiA^f^ y^;!/^-^©^- Kt©Jt« 
\Z «k o T MSE A # x ^ v ? ;KI ^ S: 9 - K m&~C -> > # 

^Kjjjcs-ti-. ^rs^-ttfc->>^;b©Hif3e i q^s±© 
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TZffl&W** 'J 7 BtZSmam* * U 7£ffl^TiI£^ 

m vxma? zMm^mt zmm u msb-? ^ e > ^-^ 

# a * s niid sb § At m n t > e> n ± l tz m m m * v u 7 & 
tfB^ftfi*^ ^7^m^xm^mmLmmmt}^thti-r 
zmm^miz. w.3ftz> mmmzsm^mz^^ i 

®±KiBB£ft/i^f£Wv>#;UWi!f|fB i Q¥ Silica 
^£->>tf;Hl*ftf;£-fcf\ Mfc-$H:tz^>7fsMzmom 

l^--> 3 XDftfflMVitf&Mttj.Z&olz. mi~>># 

<l@^Mte, it32-r^(Rlffi$4&^It3SW{C<±;-5 I Q¥ 
® ± CZ^OgSM^ M&B2fi<£>&T £3? L 13 > x y- V - 

->a ><D^.mm^mmtf£^>^o\zmm^tirzmwn<D 
^yXMz^xmQ^TZftx^&nntxts'Tj 
Mmn<D<7- ^iKDitmz^-oxmmxts^^ v$m% 

^ £ V - H l{4T-> > * JMdttJE; S ttffc £ itfc -> > 
^ U 7£^Tit£^igLTMff T3^EWi££JI<» 

iwiffifi6&^ia^*i!uc=t^ i cm±\z3itfz>mm¥W)ti. 

M t fS. Z> ct o ( Z SB B $ ft M K (D -> > # ; K d 5* * fij 0 ^ 
T£ft*:?3F-5f £A2/^ ->*^;Hf K££itt£-f 

>#JPCD5-&CO 1 OCy/^M^L, #£Lfc->> 

£ m fT $ it -5 fz sb <D If D ^ ^ A $ SB m L tz & CD T % Z> . 
[0 0 1 5] *58M©8SdiJHl II*3l»T. ^^e>y^ 

©ta> Afi'T^ is5> jvm^w— V ti/>-#)i\z$:*m 

O^T^ftfe^icO^fCtoT^- K£->>tf;HC 
fcffcSit, *f/&£it£->>tf;UcD I Q¥ffi-tC9$}H{I£ 

mim.zjz.rn.tz>* mmimt^m^izx-oxm^m 

SftTMff £ft<5„ 3>7^U-:>3 >CDnWtt#*g 
fl£ £ ft 3 -> > tfjlrfmm £ tiX H -5 CO T, §m<M 
ICfct^T, AFC^-:/tC:fett3ftffiI^CD&ffimW 

[0016] *^n^coit!jfcJjj4 (i*3^t, feaw^isn. 
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-> > # )V\Z Mm $ it . ttfc $ Ufc -> > lc#J 0 la Tfc 

fr^Srtii^-ra. -<d«^ic*5^t, ->>^ju«=i>x 
fiffi4 5m±\z&v2>><>#)i<DMmtf s pt%mz±'g 
10 [o o i 7 ] *%£W(Dm3cm5 izm^xit. -?y\f:>y 

?«TI4. v>^;KCfiJ0^T6ft^^^t r 7- h'tCD 

*V>TfiS!3C»ISftTai(iaftS. y>#JK43>Xf 

CO 0 1 8] *5£m<Dm?£m7 fZfe^T, yp^^Ati 
±oT3>ta-i'lt ~s>-#)l\Z , &\V))£Xt)tltzn ! i% 

itf tttt*fc*-JV»T. v>#^*ML. »JgUfc-»# 

®n«»tt*«ffi»tft:4ffiBlcEttSft*. 
[0019] 

mwonmoMm] zkt. mw&&m\sX*?&m<Dm 
mcommz-D^xmrniz^m-r^o m i tt*fswt«« 

[0 0 2 0 ] #MiK^<i%»£1B 1 Bn>7fI/-> 
3>Ts)e>^SI3, □— ;U^-^7^;Pi57 4, 5, D 
^ /A*««6, 7, B£&M«8&tf^aB38««9l::«fc 

(C-^X-^ft^o 

[0 0 2 1 ] 12 teH 1 rpCDZl y7sT-V— -> 3 >V<y hT 

[0 0 2 2 ] P >7>7 L U — ->3 > tf>i/^B3 «-> 
^ V7}\r/nz>V)^%kWt&W%Ll£-?y If >yROM12(3 

iCte^-i' ->*^^5^-^^->'JT;HzA^$ft-5„ y'J 7 
^//'C? U^3Clft@ttlltt, A^$ftfc->'J 7)V?-5 

z-t&mttizttfevrzffimvy ^ko/t^uj^-fiz 

%£MLX^y\i->>fROMl2\Zlhtl-r2>£?lZtez>X^ 
-5. 

[0 0 2 3 ] li*. aiO^I13^gti£MSEl^3 
2 QAM$$S1"§ feCOTScSfcCDtT-So COJB^IZ 
tt, 5 h'<7 hOf-^^ 1 ->>^;HcfiJ0 ST6ft-5. 
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— fc'-y hO/^l/^T-^lClit^. 0 2 ISA 

^sn-s^-^©^!*/^ v)vm&&<r)T i -5Krm 
sa^f 2 izx— ?m " - o 1010101011101 

••" ^A*$n-5fe<Di:-r-5, ->'Jy;i'//'\°^U';H£& 
( "0 1 0 1 0" ) . 16' ("1011 

i" ) Kse&LTjE&aa-r*. 

[0 0 2 4] V>> e>^ROM12H A^$n-5A5U 

-:7\lt/£WLTUS. v-y tf>yROM12«mf-y h(D 
1^5*-** 2©mSlfl^->>#;Ma«*^-M 

3. i Q¥®±©->>#;M£ffite I , Qtt©jggflnc«to 

TmZtl, tT>yROM12^. I, Qf4©M^- 

^SlfyhOI, Q^iLTttS^«^13, 14HUJ7J 

[0 0 2 5] 2js^«5©»ffiK:43l>Ttt, V^t!>^RO 
M12«»^U-f 3- K7yK>^Sfflt5t*l:. 

tCVy tf>>/€:fi : ^ J:5l:&oTV^. 3 2QA 

*"»#JU«aiW©«F^IBE>lttflk*T?3T*6. 
[0 0 2 6] EI3ti-7->e>i7'ROM12m;^±f42 f 
v h^ffij?^F^{k3 2QAMlC#J&Lfc;:©«fc-pfc->># 

[0 0 2 7] l3 3{C*-rcfc^{C> I Q¥®©fgl TiSSg 
4*ISO&->>3j5;HCtt*-<r±ffi2 h# "0 0" , 

"10", "11", "0 1" ©Jff*Jit)aT5nT 

QAMTte. f?ifc+^ 'JJCfifflttO, tc/2, 
7t, 3 */2©nma>£&*. £©±5fclS£* + 'J 

TUS. EP*>. ±{4 2 t*-y h© "0 0" , "10". 

"ii", "o i " £5** i q^scd^i mmfrZKm 

[0 0 2 8 ] S&. 0 3TI1 BSSv'V^^racW^t 

i°i± © 5 a ^t^-t -> > <t e ^lt^-t -> > #>v t 

[0 0 2 9] *5*JSS©^*iJC*3UTfi. 7 7 lf>yRO 
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M12H. I Q¥lB±©#«lKlZi3UT, IE^t&^^©# 

HlC->>#;W£EB-r*<fc3l;:£toTU4. EPS. 
SS©MtC*3ViT«, ISij£j&> €>©K«a<S 
'J7ffi*B**4 5° ±©JM^S»Cfe->>^^^BSE$n 

[0 0 3 0] ip-fe. 3 2 QAM&tfl 2 8 QAMf©i 

10 o\z, titter >x^u--> 3 XDftfflmKrflEJjMizte 
>7.xU—>a >©*«©$£»© ft ©BS#k:iEE-r<&CI 

[0 0 3 1 ] v y if >^ROMi2te. n^[^)V 

5 s -* " 1 0 0 0 1 " lC>t*bT0 3©->>jS;H7©Jffi« 
fiiSSt I , Q{l^*tti*-r-5o £t*5, 7 7 t>^R 
OM12te> m2<D/^^UJl : r— 5> "01010" izML 
TiJ0 3 ©~>>#;H5" ©ISfifiSST I , 
20 liS* L, /^U^f-i' "10 111" l;^LTtt@3 

©->>#;H6" roigfiiist i , Q{i*§£ta#-r 

[0 0 3 2 ] Bl 1 fciSt^T. 3>7rl/->a>?7t: 
>^«3^6©I, Q(lftt^D-M77^^ 
4, 5£0M&$n*J: , 5Kfc-3T^S. D-M77^ 

;i^4, 5tt. w-^ia^aiss^-rafcfttc, **atj 

[0033] m&&m® 8 tc«^«iig§ 9 ©Mm* 
«a^s2t3©*^»j7*tti*-rs. m^mm8\m 

B5t&m 9 7 £ I . Q{I^<h©m@fcJ;o 

TI, Q{g-^*i6££WiU QAM^^PjffiS-tbTj^ 
1 0 i Z ffl 7J T £ «k "5 t : t? T V »«> = 

[0 0 3 4] m73«moa»s©QAM»gw»«, as 

(rf) MJc*jjisnTsimsn*«fc-5ic3ftoT^ 
^ -5. 

[0035] m4te&&mz& l 2>grmB.&&mmmmm 
© © mm % y n v 2 kit s . 

[0 0 3 6] 01 ©^{iBM*g«gffl 1 \z&iTfc 
B6SnfcQAMM»l*tt^-y;i,xttJftJtiS*6ffll,» 

A73$n-5„ jl^lH]gS22«§{fm^^bi9rM©^ 1 ^>^ 
;US:a^LTffflffliS[ (IF) m^-s-n-/t7.7^;u^ 
(«T. LPFtl^) 23lcl±173r^. LPF23HA7J 

50 a nit i vfe^&mmmwL\*x&w&&wiBMLM&m\ 
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[0 0 3 7 ] A/D&ft§g24tt. fta-Tft^-f 5 >^p} 
lklsISS29^e.<7Di7ny^S:ffl^T I Ffg^fcx* 
f3-^lciK&LTH32&«lHl&25i::UU*-r*. jE^jSlHl 

■rSAFClBl»28^e)|SIfflWi*-v 'J7K^iSSJ«i+-v 'J 

[0 0 3 8 ] iS32*iftia»253&»6©^-^A>HCD I , 
Q{f#ttLPF26tC5-*.Sft*. L P F 26teA*J $nfc 

i. Qm^oWF^HWtHJSLTttffirajuiiaBao. » 

M^misI?S27&^^-f 5>^P?^£[H]gS29t3til^-r-S.o 
Sttffil3K27«, LPF26fr<=>© I , Qfg#©ra»»SS 

&ffilU!827te. AASnfcl. Qgf I Q¥I±T 
©*>>!j?;H£B£5R«>, 1 ->>sS-H'»K-t©&lt*J:l:« 

[0 0 3 9 ] HlSttmi§lK27^60!>nttli[HSA'^aA 
FCEtt&28K:«l&Sn*. AFC|§]K28tt» «A«H^ 
4 )\>9RZf%cmm'WftM& (£TF, NC 
OtH5) «SK«fcoT«]5fc3ftT*S»). ¥mft$nfc^ 

iCJteoTV**. »JI«iaM27X^AFC@»28lZio 

t. **u7»ift»ftflB»iraAFcfini3ft«ff*)n*. 

[0 0 4 0] {4ffl[B]^[IISS30«> H*bft:t>MXlMi 
tt**U7£©*JSC«fcoTI3J8*fc«*fT^. I, Qfft 

©ttam^fttujg/^y e>^iatt33izia*"r«j:5 

[0041] «a:ffira»iiBiM3oa>UA««i2ettmiBiK3iic 
fc^bns. wim&ttimmuz, i. Q{f-^t>+-v 

ttffi@%3 1 6 ©fiffi^HI^tt PLL7-/ ;U^32I^ {& 
ISSns. PLL^^;i/^32li. fllAtfH^L&n;!'- 
:/7^:?;&tfNCO!SH±oT«§fi££ttTi3g, ¥f 
ftSnfcffifflJS^f^- KJtS&TSSiSU. {4W9 o 

&oTl>5. ^M^m[HgS31&^PL L7^;U^32lCct 
oT, PLLM»«tfTt)nT, M*^'J7©{iffi£IM 

[0 0 4 2] 5 >4f|5£lH]&29tt, LPF26^S 

i, Q«**a*#*.&n. ^©+>->yu > yfiffls^ta l 

T? U y ? £m& L A/DS6lft»24lC«|&T* cfc 5 ICft 

otiis. ^mccto, ^<s>^s^igss29«, a/ 

D36&8g24lC«fc 'J > if #5*4 iS5>)W£i®(D^- 
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[0 0 4 3] -n%/=f^v t°>i/|HlI&33te, FIMIttttlZ 

LTa^0ITIElHlSS3i:c(JJ^-r^J:5[i^oT^-5„ EI 5 
ttH 4 cpOfJj^/^r V 7 e> £f igft33©fttt«ft«lfifc«: 

^ROM43©-W££&93t-*fc#©KE0T*a. 
[0 0 4 4] effl|W]WlIIS830^b© I , QMtt£*J8 
T41. 42£^LT-W^/^^ e>^ROM43iC{iU&£ 
10 n-5. *ij^/^vy t>^ROM43«, IQ¥®±©-> 

itm (%gN) ffitl^ft©^- ^&WUT*S0. A;>3£ 

n& i , QfWCctoT i Q¥®±©->>tf;MiB£-i<-ij 
s£ ix . t -> > #;M4B t j£ c tz n 5 wi^- & & 

[0 0 4 5] MAfcf. Wfe/'r^v tT>i/ROM43HA 

OWTS'rjS«ffiB46T»«'b©t-r-&. d©Jg-&K 

tt. fflfc/^V y If >^ROM43«, 0 

fcl. Q«^|6l©ftHffl[tJ3!«M46t*Jt«ri^i: 

tc:=fc9, ^©ffi«ffiH46©*3fe©ffi«fi:Btt->>!i«;n 

5" ©{£«-?»**>© £*IJJ£U C©v>7}?;H5" t« 

0STsnfc/t7^T-^ "oioio" £m*;-r 

[0 0 4 6] *^*t©»fl|^*JViT«, IQ¥I 

[0 0 4 7] /t7lWl'/->'J7;i'&BI®K44te. A7J$ 

30 : P45i:tB*r*«k5t^oTir»*. m^j«^45^ e>©-> 

'J7;U5 :: -^«fiJ3t/5 i V«y tT>^HSS33©/±l?J<i:LT 
«OHiEllIi&34lctt*&an*. g|OITJ£IeIg§34«. A*/ 
$nfe->U7;P7 ? -^[C^0IIJ£^S^5SLT{ll^^T 
35&fl-LTttl2j-r*«k-5i;:&oTV>*. 
[0 0 4 8] *L ^©«fcplc«fiESnfcHlfi©?gfB© 

[0 0 4 9] MliffliJlC^ViT. ^JA«. EI2 1C^ 

•Tv'J7;i,©7 J -^^Ji5, les-^ti-iirox-^s^ffl 
ia3£iBiaxwuTjai(fr*'b©to. 3 2qam^h 

40 fc«£0HTBl9§-r*. =T — 9m\$, 16$-^tr->'J7>)U 
r-^B01CA*Sf2^LT3>7fl/-/a > 

-7 If > ^^ffi 3 © -> 'J 7;P//N* 5 1 IC «fc o 

T, ->'J7^x-^yJ15, 16ttA7U;Px-^15' , 1 
6' tSElftSnTTy tf>^ROM12II^Abn^„ 
[0 0 5 0 ] 7^t>^ROM12tt, V-ylf>y$:fTO 

t, A^^ntA7i/^f-^s i Q¥iS±©->>^;i/ 

-^15' , 16' «, t°>^ROM12IIctoT. 
5^7 03 ©->>#;H5" , 16" ©igfii&jSt I , Qf3 °- 
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[o o 5 i ] «je«^96(c*v>t«. ?7e>no 

" 1 0 0 0 1" KOHTtt. El 3 <D->>7j?;H7tC^-T J: 

CO 0 5 2 ] V»y bf>^ROM12^6© I . Qg-^tt, 
5*^3^13, 14£^LTn-;i^7:7^ JI^ 4, 5!Z#t 
*S$n-5. a-;^??^;^ 4, 5tzJ;oTl, Qi 

n5. D/A^&8§6, 7te**A*$nAcI , Qffl^ 

CO 0 5 3 ] H«P33§8te. ^gP5IJgg§9^6©^-V 

QAMftSEWftSrffi^SSil^lOlCta^T*. tti*5ng 
^1075»6©QAM«SE«lifi«. B^L&^JflffS&OCfl 
i£M&[sIg§£iiST. OTAtfffijSift (RF) 

[0 0 5 4] El 1 ©£M££4i£M£B 1 \Z «fc o Tf£ 

j££n£. Sm«»C*5liT«, 0 4©S^tHlS&22(I=to 

T§mm-^^6 0fa©5 i ^>^;i/^ji^$n, aasn 

fcl F«^l4LPF23K±oT«««H*n*. -© I 
Fd#fiA/D«»Sg24^7L6nT, x-f v*;Ml*f 

[0 0 5 5] It^iSllJSS25«A F C H1SS28^ 5 ftfStEb 

SrfToTI, Qm^$rf#-5. CI© I, Qm^teLPF26 

[0 0 5 6] LPF26©tB^{4. «iftScl?IJW£itJSK-r<5 
fzebiz, KS&*dilHlBS27S^AFC[HlK28»C«fcSAFC 

^-^cwi&snst^ic. {iffl|p|^[i]SS30(i^x.^n 

T, aSII«miH]»31&t/PLL7^;i/^32^«fc*PLL 

[0 0 5 7 J BP'S. -Effll^»![§l&30tt. LPF26^6© 
I, QOTtPLL 7>r;i^32a» UTi© 
^^{C=toT|sl^^&^fT-pT, I, Q«|©«iSm*S 
lifBI»]J8[EjS&30^6© I , QMttKfgtfcttilHllS 

«U1IhIK31^ 6»©&ffi^m ^ttP L L7-f ;l^32iZ-*3- 

»JlHj»30lw«*&Sn5. 15 IT, (fl[ffil^J«|5iBS30H. 

I , Qlf«S4t4. 

[0 0 5 8 ] ftfflR»JHI&30^6© I , Qdffi, g|£ 
[hIM©'!'^/^-?-;, tf>^ROM43tt, XJjZtlfz 
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I . Qft^Sr** I Q¥®±©iaafili:J.tKT-5. 
[0 0 5 9 ] H 7 «1'«/fT 7 tf >yROM43tC<fc-5 

■TctQiC, tr>^ROM43ti, IQ¥I± 

J£«&. A^^tlfcl, Q<f^*5fe*ataiT*Lfc I *tt© 

tT>^ROM43tt. I, QM*<Hffi51. 52(Cct^TK 

I. Q(t^**^bTV»4t)©t*iJSf 

[0 0 6 0 3 I, Qm^^*EI6©a3ti©effi46 

£^ - r ! b©T**«'&fc:«, W^/rVylf>^ROM 
43te» &«46a<Hte5575S58K«fc-3TKiSSftfc<a«f»3 
£**feffiLT. I, Q|^ll;©Mrt© 
->>#;H5" ^^Tfe©TS^<hf-iJ^LT, Z©->>* 

;H5" t;fijoaTbnnfe/\-7u;u^-^ "0101 

0" Sr!ii*-rs = 

[0 0 6 1 ] '©i5l:LT^/f77t>^ROM 
itf 43 IZ «fc o TH^JSt LtJ * $ nfc/^ 7 * \t K 5 U 

aFnxm*«i ; F45^e»»oiTiEiPiK34ic«i&sna. k 

•9ITjEH]SS34«. A^nfcx-^IC^DITIEM^Sg 

L-cmasms^saja-r*. 

[0 0 6 2 ] tu5T. AFC^-^lilJiJtS^ii 
ffileI8S27tt. A*SftftI, Q«*J*»5 I Q¥®Kl*5tt 

^ [o o 6 3 ] wAfi, jrifevmm t w>^u >^$n 

QAM ->>#;!/© I Q¥®±©fi£j£^£ (Xt , Yt 

)£u fromm (t + i) T'-y->^u >^$nf;QA 

M->>3#;i/j£HI£ (Xt +Ax, Yt +Ay) f^Z. 

&fz> (xt , Yt ) (Dmmmm^ (Rt , ) t 

U (Xt + Ax, Yt +Ay) ©MM5^£ (Rt 
+ A r , 6 t +A<9) 
[0 0 6 4] ^©->>^;i/©f5j@|{I^-H-DV^T. A/ 
D^^§§24lrA*$n^) I F{I-^© + ^ U T^jSgci A 
FClHlgS28^ttl*-r'S)S^^ J f U T©«&S(ct©||«. 

[0 0 6 5 ] AFC;U-^ttMa^A*Sn* I. Q\m 
&e>&e z\(D^, nnc>i£fcizfcCTzi> 

x^lx-->3 >rt©->>#;M£Stt^fc-r-57&*. — mftg 

t . & s# r B T © ¥^ * i -5 z. t an n © mt \z & o ^ 
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[0 0 6 6 ] Ad\3.is>X)\,mm (Xt . Yt ) t (X 
t +Ax, Yt + Ay) U:J:-3TTE (1) ^IZ^fCl 
A 0 = A r c tan { (Yt + Ay) 
-A r c t a n (Yt /Xt ) 
A*{§^ttA/DSK«i«24lC«J:oT1t>yu >^ 

5£©J&/h« (l&^t«) offlIftfi-cc*S8sn 

-So 

[0 0 6 8] Ax = na, A y = m a ({B L > 

n, mliJISfc) 

XI iYl t*«*tCfi^b*J*ak:»LTjttt«|/hSl» 

<i[-c*s«#ictt, ±te (i) ^(D&mcDm imnmn 

a ©«©#»**# o^O, M^itM 

* a ©{!©*£• $ Hi oTA 0 ©MS A'^SnS. 

[0 0 6 9 ] — Xt SLN'Yt ^fi^bSI^otWL 
TJ*«M*€rfcfiln?&*«'&KW;, (1) i£© (Yt + 
Ay) / (Xt +Ax) ©«tta©tt©JB«*ifc3:&3 
ttfcH. ffiot, S«fS0)Afl*t#«fc«)ttt. Xt , 
Yt J&t**HM. ip-fe, IQ?I±Tlg^b©»^ 

[0 0 7 0] *HJt©JgJ6JC*iViTtt. m3%.ztm6\z 
^-r£z>\z. +t l J7liffi4 5° _h©iB«a*St>**u 

~>>#)i>&m^rz^v}Z>? i £:n^T^z>o tot, a 

5° ±©MA5i fe/ jsJ^-»^; W: ^ T , iSWfi 

[0 0 7 1 ] H8tt«m*9flESttWr-5fcA©BlK0T 

t» 3 2QAMTttJS^6fifcBin*:->>#JKOSi|B 
HJH^il=iafcifiV^>#;KiDlgS©5ffifT**. 0 8 \Z 

fefflit^t, ^-Mf&TteJM^bg feline ->> 
HCMS^WL. AFCJU-y©3l£jA^jggC£ 
[0 0 7 2 ] L*»U QAMy>#;l/09^, mWZlM 

[0073] tdt. m i'&ztm4<Dmm<DMmiziiu 

Ttt. I Q¥®©SC£K:ifi&T3->>#;i'£g : feisWi 

,&75> b ©ESta**: # iri -> > ©& £ i@ jp $ i± z> z t ifi 
x-*»©tt4>lC«fcSA0«W«&*fiT;*-ti-<5 
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[0 0 6 7 ] 

/ (Xt + Ax) } 

(1) 

[0 0 7 4] ^©J;?!^ *^J(fi©»ffit*5VJTtt, 3 
/0 2QAMM1 2 8QAMS|l:*UTtt, MICifit£L 

#;^ffl^fcA 0©^m^"5Iffit^§. 
tJ3>7.^l^-->3 ><0*VJ3*&TJ£»©a 
;i/^*v>> tf>^snt^ofc©T?. *^«s©JBtei;: 
*t^Tttv>sJ?;i/©iK»ttfi£*ffllt|B|»T»0. 

[0 0 7 5 ] 0 9ttfi£*«t*JttS->>sl«;H9J3eSBiW 
-r^.fc«6©lft0JElT*^>. fie*^Jlw*3V^Tt), I, QW 
©HM61. 62&KJSU SIILfcl, QM©*!*** 

I. QW©5SM61, 62tJ-t^-r-S>' itiO. gft->> 

tfjwfi n > t. x v - -> a > ±© u -r n© t s & a> * 

Wrr*. Hl-B. H7iH9i©Jttta»&W&*fcJ:5 

*£«©»&-??«. fie*«ic*stt*igjSifi«©->> 

UTI»*J0«. ^>#JV*Jj£©IMMtt3KM-rs<fcgW:& 

[0076] ^©^46, ft*wc*tL-c. %zmmw^ 

[0 0 7 7 ] #^JS©7BflBtt3 2 Q AMtCOliT 

KWLfc*». tt©£1ttt££MM:#££#j&3'B-« 
C <!: CI £«9JS tfiJAtfl 2 8 QAM 

fCfcjiffi"5JHTS-5o Ell 0(4 1 2 8 QAM^iSttSi' 
>*;UBe«£^«WElT&3„ 1 2 8QAMl:*l>T 
40 fc. 3 2QAMi|Slil; < Z3>7.7^--> 3 XDftmM 

-->3 >©^^^©«5^©^©H15^tcB2fiLT^-S. 
[0 0 7 8 ] 3 2QAM©3— HT<y e>y?i 

>£mz&tf%?$nmmmtf-£ti<b£j.tfn\3:. £<d&o 

tea- K©WDaT*SlflLTt)«tlr^ttta«n?» 
<5„ £fc, 0 3Ttt±(3[2 t*>v MS«l??^k 3 2 QAM 

©^-> tr>^©«t*Lfc*t, Mift^-^bJcML-fefe 
so <D-e\*t£\,K &mnmtz^i&LteiM%£iz 
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tt, 3 2QAM03-H7y t>^tLT«AtfHl 1 
St77t>W#Abn5. Ell ITU, «-*ElC 
JiHTOffTST ->>*;HS]±©ft ^MESa 3T$. 
0, te©->>tf;m©ft^»tei ©SfflyKn- 

[0 0 7 9 ] Sfc. ±{E#36*©»fflj»C*l»Ttt, 3> 
7^U---> 3 >©Yye>yStff7.yt>^|;ROM 

[0 0 8 0] MIC. 3 2QAM&tfl 2 8QAMOM 
©M7J:£(CfciIfflT£, uW©#lQAM<Dl#l; 

©v>#;UBa®Ttea>7^U-->3 >©*V«»!K3ft«iE 

[0 0 8 1 ] JK, ->>Jl?;i/±fr©«:-^|BlE»3&«a*© 

[0 0 8 2 ] El 1 2 &tfEI 1 3 «*%B^©fdlO^M©^ 
fli£^T7Dy i7EIT&<5o Ell 2&tfEll 3fc*t»T 
**Hia^H4tRI-©«|js!ES3|Hc»iH-«F^*#b 

3a"5IIB»wbfc"bOT»*. 
[0 0 8 3] Ell 2IC*5ViT. 3>7^l/ — ->3 >Vy 

[0 0 8 4] *«ffi«£«72ttH3*Lfc^Ktt*#£:3 

^lt*30, :cy7^i7*»mi/T3^fv- 

*«B«*«72*» <=> © 7 7 h 7 x 7 ft*ff T -5 d i t3 «fc 

[0 0 8 5] EB13CfiHT. Wfe/^y tr>^EI» 

ftaMBtt£K82&Kt?fcjAftfBI 1 3.©£J6©«*fl8 

[0 0 8 6 ] ngC!EteS1182«BI*L«:^SS*«{*:{C=i 
>X-7-U — ->a >©'W£/f7 7 t>ycfe*©V7 h 
7x7£t&*ftLTiiD. :©V7 h 7 x 7 £Mffi bTW 

i/f7'> tr>^i2i»8nctt»s-r4i t*tT**«fc"5iw 

«8236»6©V7 h7x7-*^fT-rscitCJ:0, -^1^/ 
f7 7 t> y [HISS33 £ £ £ ^tf 5 

[0 0 8 7] w;, i©«fc5t«fiic*nfcsejfi<iD»«ffl 
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liftUCO^TEl 1 4&tfEll 5©7D-ft-fS#l 

iz^itsM^p-^u eii sMttUfc/^vt^ 

7^^t-5M7n-&^LT^.5„ 
[0 0 8 8 ] Ste8ttfi'JlC*S^Tfi. P>^7^1/-->3>© 

7>^U-->3 >v-y fcf>^8H71tt, nSBJEttg|H72^ 

H LT. a>X^U-~>3 >Ty b!>7*£?T 5. EI 1 4 
70 ©7^-y7Tl 75ST5 IC*H>T, 3>7fU->3> 
e>7"3£E71te, A73$ft/t->'J7;i^-7£Nt: 

[0 0 8 9 ] Bp-&. a>75=-U-->3 >v > \±y?mw. 
71{C->'J7;P5 i -^75U tfy hA*$tl5«l:, 
7T2 fc*^T#7>hffl©ajftCj&W>iMj*>hS 
nT^Jl^T.^-y 7T3 tC^fT-T^o XT7 7*T3 Tte 
A 73 v U 7 7 £ GUt-f 3 A 73 A y 7 7 © t 1 - 7 
D i n^lt*7N£Cy7hSt, #©7^>;/7T4T 
A^Ay 7 7©£^/iT<4b*>> MCA^tf-v h I n*W 
20 ALT, ati*^fy7 , Tl JC^ff-TS. 

[0 0 9 0 ] X5^7T1 ©N«^&i/>^;KcfiJ0^T 

z>nn<D\iy hs^^Ltfco. ^&ca*NK:srjjrr-5 

£, 7T77T5 (C*3ViTx-^D i n £J£«ffl©Ay 
7 7l:;^^T-^DdtLT<ESn. MAJi. 3 
2QAMt=»«S-e-fc«-&lc«, NI3 5T&0, ATjA 

7 7 7t:5f 7 h^rof-i'^snsi. JtttniA 

y?7\ZS fc'y hO/^l/^r-^Dd^lsISn, 7 
:r-j/7*T6 K*V>T3g»C7AtfA73Ay7 7J&« "0" Id 

«08Hb£ft*. 

.70 [0 0 9 1 ] El 1 4 ©SI 7531 SM te5fe* 2©N3I ( = 
M) <H©->>^S1 75SSM izmO^Xfz^^UJlT 

R (SI ) MR (SM) 
^P>7^U — v 3 >±©->>#7t/Sl 75MSM ©M 

\Ztem£t£2>£z>\Z, R (SI ) 71SR (SM ) ©?gs?f 
[0 0 9 2 ] 7^->7T7 TttJtttfflAy 7 7\ZfeM2 

nrz a ^ b;i^-7 d d >*;i/ s 1 \zm o ^ t £ ft 

47 fcA 5^-7 SI IC— abTU»4*»S^**W)£Sft 

-So — SfcLTVsSiS'&lcH:. 7f 7 7T8 IC&^T. C 
©->>*7PS1 0ffi*&«R (SI ) £jij7jA-;/77© 
l*l^D e <hLT4i7jLT. M^TT-So 
[0 0 9 3] 7^u/7T7 W->77lC»<ft$nfc/'«5 
l/^7-^Dd^7^7-^ S 1 fc— abTtsfeti 
«^-lCt±, M$7t77T9 IC^fTbTA-^U^x- 
^DdA«-»^S2 ICfiJO STbftfc/N°7 1<)It-5> 

S2 ic-SrbTv»**»g*»j&«!p]^Sft«. -atxvjs 
«^tc«. 7t-^7tioic*5^t. ->>^;us2 <Dmm 

50 ;^R (S2 ) ^MJ77A*v7r©F»g^De tbTtUTJ^ 
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[0 0 9 4 ] tt«|B]«CLT. Jt«fflAv7 7fflA5U 
JU^-^Dd ±&is>tf)\,S2 Tbms (M-i) H#JOST 
6n^y^UJUx-^S 3 75SS0I-1) tMTS* 

t. ma^tbK^fT^ns. -^©->> 

[0 0 9 5 ] X^v^TlllC^HT, A^I/Jl^-^D 
dW5Wl'f-j'S (M-l) {C-StLTV^Vid tJ^J 

M ©1S?ii£g<SIR (SM ) &(Ui/b7r©rtSDetL 

[0 0 9 6 ] C^LT, n>^^U-->3 >V>> \Z>{f 

[0 0 9 7 ] -75, ffi^iJ(C*3^T«, 3>X:rU-~> 

ffi82*^n>7.5 : -U-->3 XO^JJg&^Ty tf>^ffl 
CDyai/5A^D— h* tT, 3 >7,^U'— ->3 >CD¥IJ^ 

ffiTjfCfcfJ&L*: I , QMWATjSn^. EP"6. El 14 

o^T7 7"T8 , tio, Ti2, Tn\z£?Tmznrzm 
[0098] wm/T-?y\£>ifj®muz\t}t<ti*m 

^0 I I m (De) <h LQ$|!u&#£R e (D 

e) i-T-5. El 1 5©XT-y^ , T2175ST282fc^7 L y 
yT317!;ST38(Cj;oT. I. Qif^AUif 
JP&^-rt>©T»**»*!|M|3t-rs. X^>>7 p T2h T31 
^Re (De) , Im (De) £^gcR e 
r, ReiCftA^. X x 3/ 7T 22TttS£«R e r 

bmiki j:o>b/jxav^g*»*tW3ean*. ki 

UTttHOHMKl KTTHttKl tQISgOf^I 
t>ifiV»->>*;U©Q«|Ji|st8*/t«/7 7'Dd r (Cte^L 
T, MJi^X^>yyT39t3^fT-r^„ 
[0 0 9 9 ] 7.^-v^ , T22lr^gcR e r*WiKl J^_t 

WfeSnz. K2 «fc0t)/hS^«^lCtt. X7^:/T25 

K2 {CQ$|ll)M^CDfiI^igfeja^->>#;KDQlM^*/N* 
777Ddrl;^LT, MS^^x-yyT39(Z^ffT 
-5. 

[0100] Wfgl^tHtzUT, «R e r a*HfitK3 , 
K4 , -. KgJ:Dfc/J^HfeOt|iJ)eStl5Sl?. Jill 

^jt«**fTfcns. wfie«to t>/hsv»«j-&tca, ^©r«s 
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CQ«l!Wtyt5i7rDd rC*«lT«iItXT7^ 
T39lC^fTTS. 

[0101] ^^>>7 p T327i3lT38!Zfe^T. 
ISRe i^MlLl . L2 , -, LgiOfc'hSUt 

&-9-*is>#)V<D I ««g4A'7 77Dd i (Zj&^LT 

ffla$x^^yT39n^ff-rs. 

[0 10 2] 7>^^ ^T39(C*5^T«. (Dd 
/<? r, Ddi) TM^5-»^G (Ddr, Dd 

i ) icfijo STsnfc/^u^f-^D f w^ns. 

CO/^Wl'f-^Dfll, X'x-y 7 p T417iST45(DM 

[0 10 3] BP -5. ^5l/;i'f-i'D f ttXT-y^T43 
C*UTfiTttty h^ttl7jn7 77Dou t tC#U&£ 

^©T.^«y^T44Ttt/^ l/^x-^D f 
1 \dy h$n5. ;7°T41, T42t;rJ;o 

T^2& C £M > * U ^ > h $ tlUtfl 6 N (ZSiJii 
J&»3ft*fll»ran*. fc*S, 3 2QAMtaNIJ5T*l>. 
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